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Indian Standard
METHODS FOR SAMPLING OF UTENSILS
0. FOREWORD

0.1 This Indian Standard was adopted by the Indian Standards Institution on 15 December 1978, after the draft finalized by the Utensils Sectional Committee had been approved by the Consumer Products and Medical Instruments Division Council. 0.2 A variety of procedures were being followed for sampling and of utensils by different manufacturing and consumer inspection organisations. Need was, therefore, felt for a long time, of evolving a unified method of sampling which would help in proper and objective evaluation of the quality of utensils. This standard has accordingly been evolved on the basis of statistical principles and practical considerations. 0.3 For the purpose of deciding whether a particular requirement is complied the final observed or expressing the of a or analysis, be rounded number of accordance IS : 2-1960*. retained the rounded value should the same that specified value this standard. of this in places of

1. SCOPE 1.1 This standard prescribes the methods for sampling and criteria for acceptance of utensils in accordance with the standards specified for items under inspection. Besides, it provides for the changeover to Broad outlines with regard to the tightened and reduced inspections. controls to be exercised during the manufacture of ensuring the requisite quality assurance have also been indicated. 2. TERMINOLOGY 2.0 For apply*Rules for rounding off numerical values ( revisad ).

the

purpose

of this standard,

the following

definitions

shall

3
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2.1 Item The utensil on which inspection/testing will be performed.

A collection of items of the same type, shape, size, grade, and 2.2 Lotmanufactured under relatively similar conditions of production from which a sample is drawn and inspected to determine its acceptability ( or otherwise ). NOTE - Whereas it is not possible to give exact instructions for the formation of lots that will cover all cases, one or more of the following considerations may be helpful in determining the similarity of the conditions of production:
a) Such as those from a single batch of raw material obtained from a single source; b) By a single production method; line; shift; awl c) From a single production d) During a single production or from raw materials

e) From one setting of the machines and so on.

2.3

Sample

-

Group

of items drawn from a lot for inspection. imposed on an item with the of

2.4 Defect - Failure to meet the requirement respect to a single characteristic. 2.5 Defective - An specified requirements.

`item'

the

quality the

of which ratio

does not meet of the number

100 times 2.6 Percent Defective defectives to the total number of items.

2.7 Acceptable Quality Level ( AQL') - The maximum percent defective that, for the purpose of sampling of utensils, can be considered satisfactory as a process average ( see Note ).
NOTE When a purchaser designates some specific value of AQL he indicates to the supplier that his ( purchaser's ) acceptance sampling plan will accept the great majority of the lots that supplier submits, provided the process average level of percent defective in these lots be not greater than the designated value of AQL_ Thus, AQL is the designated value of percent defective that the purchaser indicates will be accepted most of the times ( approximately 89 to 99 percent ).

Process Average -- The average percent defectives of the items submitted by the producer for original inspection. ( Original inspection is the first inspection for the particular quantity of the item as distinguished from the inspection of items which have been re-submitted after prior rejections ).
2.8

NOTE - It is recommended that the process average be estimated from the results for not less than 10 lots. Its value shall be calculated by taking 100 times the ratio of the total number of defectives in the first sample and the total number of items in the first sample of each of the lots.
2.9 Acceptance Number (a) - The maximum allowable defectives in the sample(s) for acceptance of the lot. 4 number of
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2.10 Rejection Number ( r ) - The minimum the sample(s) for the rejection of the lot. 2.11 Normal Inspection - Inspection force for a particular item and supplier. number of defectives in

under a sampling

plan that is in either by

2.12 Tightened Inspection - Inspection increasing the sample size or by employing 2.13 Reduced Inspection - Inspection normal inspection but requiring a smaller

shall be tightened a smaller AQL. with the same AQL amount of inspection. The supplier

as per may or

2.14 Supplier - The party supplying the item. may not be the actual manufacturer of the item.

The term purchaser 2.15 Purchaser-The party purchasing the item. will also cover person or persons expressly authorized in writing by the purchaser to act on his behalf for inspection of the item.

3 `I(, 3.1 The object -of inspe'cting

3. .PROCESS

INSPECTION

`

1'

&ten& w&the purchaser is to ensure their conformity to the specification requirements whereas inspection done by the manufacturer during production is to ensure uni~formity and reduce For process control, the manuquality fluctuations to the minimum.

facturer shall take representative samples of the' prddmt at `regular intervals to control the quality fluctuations. For items of the +ne *lot, the inspection levels given below are recomme'nded for routjne control o&r themanu&cturing process: .
<I

(

C~arqcterisfic~llests

/ `, .

..

`Visual ( such as,appearance,! workmanship, finish, etc ) Dimensions

:./.: <f
!:,

-* .i I _ `_ . j$,ach Utensil . _.

Frequency of Inspcctioh(Tkst I',.,

it \ 1

: 1 :

$&iki<g

;;a!

,,

5 after the setting of machines and thereafter 1 in ev&y "`100 utensils "1 4,' "-"`I ,; .3 t,l. -T ,# s s,. he_, ,, ,,,l,.for,~~~ry~,100-utensils .,

,

3.2 The basic raw material used inr'?he'bi~nt?fa~ture of utensils shall conform to the requirements laid down in the relevant Indian Standard Obtaining necessary test certifiWt+e'tvith each cpn,c,i,gnmrnt specilications. of the material and/or performing random check tests independently the quality of% the raw .mat,erjals. FOl. may be helpful in ensuring additi~h~il assqr;4qcek$r ,th$kness of the sheet, however, at least 10 sheets These sheets shall be selected f, om each consignment' shal'l'be inspeWed. at random and for this purpose, a suitable number of bundles ( not less of bundles in the consignment than 20 percent of the total number 5
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subject to a minimum of 2 ) shall be first chosen and from each of the bundles so chosen, an approximately equal number of sheets shall be selected random so as to obtain a total of 10 sheets. 3.3 For cff:ctive process control, the use of statistical quality Helpful guidance may be obtained techniques is recommended. rrspect from IS : 397*. control in this

3.3.1 The process inspection and pre-inspection data/results may bc made available along with the lot tendered for inspection to enable the purchaser to judge If the AQL is being maintained so that it is worth going ahead with the inspection of the lot. If the analysis of this data reveals that the process average is worse than the AQL, the lot may be straight away rejected without going through any inspection. 3.4 If 3.3.1 approves the inspection of the lot to be undertaken, or if preinspection data is not available, the procedure laid down in 4 shall be followed for judging the conformity of the lot the specified standards so that decision is taken regarding acceptability or otherwise of the lot. 4. LOT INSPECTION

4.1 Scale of Sampling 4.1.1 The sample utensils separately for ascertaining relevant specification. shall be selected and examined fur each lot their conformity to the requirements of the a lot shall depend with co1 1 to 4 of

4.1.2 The number of utensils to be selected from upon the size of the lot and shall be in accordance Table 1 for normal inspection. 4.2 Method for Selecting Utensils

4.2.1 The utensils to be selected from the lot shall be drawn at random. In order to ensure the randomness of selection, random number tables as given in IS : 4905-1968t shall be followed. 4.2.2 When the utensils in a lot are packed in different boxes, a suitable number of boxes ( not less than 10 percent of the total number in the lot subject to a minimum of 2 ) shall be first chosen at random. From each of the boxes so chosen, an approximately equal number of utensils shall be selected at random so as to obtain the required number utensils.
*Methods tMethods for statistical control for random sampling. during production ( issued in two parts ).
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1

SCALE OF SAMPLING AND CRITERIA CHARACTERISTICS AND DIMENSIONS ( Ciausc 4.1.2 )

FOR CONFORMITY, FOR ( NORMAL INSPECTION )

VISUAL

LOT

SIZE r----------Sample

VISUAL CHARACTERISTICS AQL = 2.5 ~,_-_---___-~ Sample AccepCumuSize lative tance Sample NtlnlSize ber (3) 8 8 13 13 20 20 32 32 2: 80 80 125 125 200 200 315 315 (4) 1: 13 26 20 40 32 64 1z 80 160 125 250 200 400 315 630 (5) 0 1 0 1 3" : s2 3 8 5 12 7 18 11 26

Rejcction Number (6) 2" 2 2 i ; 7" ; 9 13 11 19 I6 27

DIMENSIONS AQL = 2'5 ~--___-__--_-*--___-____.__~ Sample CumulaAccrptSample ante tive Size NmnSample Size ber (7) First Second First Second First Second First Second First Second First Second First Srcond First Second First Second (S) 5 5 ! 13 13 20 20 32 32 50 50 80 80 125 125 200 200 (9) 5 10 8 16 13 26 20 40 :: 1;: 80 160 125 250 200 400 (10) 0 1 0

Rejcction Number (11) 2 2 2 2 2 2 9 5" 5 7 9' 9 13 II 19 ;; -. g "0

(1) up to 5' 1, w 101 3, 151 ,, 301 ,, 50 100 150 300 500

(2) First Second First Second First Second First Second First Second First Second First Second First Second First Second

1
0

I

0 3 : : 3 8 5 12 7 18

501 )) 1000 1 001 )) 3000 3 001 ), 10 000 10 001 & above

I w s 0)

IS : 9040 - 1978 4.3 Criteria
for Conformity

4.3.1 Visual CharacteristicsAll the utensils drawn according to Table 1 shall be first examined for visual characteristics like shape, workmanship, finish, etc. Any utensil faibng in one or more of the visual characteristics shall be considered as defective. If in the first sample the number of defective utensils is less than or equal to the corresponding acceptance number, the lot shall be declared as conforming to the requirements for visual characteristics. If the number of defectives is greater than or equal to the rejection number, the lot shall be deemed as not meeting the requirements for visual characteristics. If the number of defectives is greater than the acceptance number but less than the rejection number, a second sample of the size equivalent to that of the first shall be taken to determine the comnmity or otherwise of the lot. The number of defccti>es fotind in the first and second samples shall be combined and if the combined number of defectives is less than or equal to the corresponding acceptance number, the lot shall be declared as conformity to the requirements for visual characteristics, otherwise not. 4.3.2 Dimensional Characteristics - The lot which has been found satisfactory in respect of visual characteristics ( see 4.3.1 ) shall next be tested for dimensional characteristics. The utensils for this purpo.se shall be taken at random from these already drawn (see 4.3.2) m accordance with co1 1 and 7 to 9 of Table 1, and tested for dimensional characteristics. If in the first sample the number of defective utensils is less than or equal to the corresponding acceptance number; the lot shall be declared as conforming to the requirements of dimepsional characterIf the number of defectives is greater: than or iequal to the istics. rejection number, the lot shall be deemed as not meeting the requjrements;for the dimensional requirements. If the number-of defectivei is greater than the acceptance number but less than the rejection number, a second sample of the size equivalent to that of the first sample shall be taken to determine the conformity for otherwise of the lot. The number of defectives found in the first and the second samples'shall be combined and if, the,.cqm_bined number of defectives is less than or equal to the correspontling adckpt'ance numbei;,`;thk `lofshall be declared as conforming to the requirements of dimensional characteristics, otherwise not.

in 4.3.3 Staining Tests - The lots which have been found satisfactory respect of:visual and dimensional characteristics, shall then be tested for Forthis+urpose from each of the lots, staining test (where applicable). the first sample of 5 utensils (see ~01 1 to 3 of Table 2 ) shall be taken at random and tested for staining test. If the number of defective utensils, that is those failing to satisfy the requirements of the test, is greater than or equal to the corresponding rejection number given in co1 5 of Table 2, the lot shall be rejected. If, however, the number defectives is'less than the corresponding rejection number, a second sample of size equivalent

IS : 9040 - 1978 to that of first, shall he taken to determine the conformity of the lot. If the combined number of defectives in the two samples is greater than or equal to the corresponding rejection number, the lot shall be rejected otherwise a third sample of same size as the first and the second shall be It may be noted that the lot will not be accepted in taken and tested. any case on the basis of first and second samples. If the combined number of defectives in the three samples is greater than or equal to the corresponding rejection number, the lot shall be rejected, and the lot shall be accepted if the number defectives in the three samples combined is less than or equal to the corresponding acceptance number given in If no decision is reached after examining the third co1 4 of Table 2. sample, a fourth sample of the same size as the first three, that is, five utensils shall be taken and so on up to the seventh stage till a decision is finally reached so as to accept or reject the lot for staining test.
TABLE 2 SCALE OF SAMPLING AND CRITERIA FOR STANDARD TEST AQL = 2.5 ( Clauses 4.3.3 )
SAMPLE SAMPLE SIZE CUMULATIVE SAMPLE SIZE ACCEPTANCE NUMBER REJECTION NUMBER

FOR CONFORMITY

(1)
First Second Third Fourth Fifth Sixth Seventh *Acceptance

(2)
5 5 5 5 5 5 5
not permitted

(3) 5 10 15 20 25 30 35
at this sample size.

(4) * + 0 0 1 1 2

(5) 2 2 2 3 3 3 3

4.3.4 Screening - In case of those lots which have been found to be not conforming to 4.3.1, 4.3.2 and 4.3.3 all the items of such lots, depending the purchaser and the supplier, be 100 upon the agreement between percent inspected by the supplier for weeding out all the defective items, and such lots may be re-tendered for inspection by the purchaser in accordance with 4. 4.4 Reduced and Tightened Inspection in past varies changes in the considersampling

4.4.1 In case the quality ably, it would be desirable

of the lots submitted to make appropriate 9

IS : 9040 - 1978 If the quality of the lots plan for visual characteristics and dimensions. as submitted by the supplier is consistently good it may be desirable to relax the inspection with a view to affecting economy in inspection. On the other hand if the quality of the lots submitted by the supplier is consistently bad, it may be desirable to tighten the inspection. The following procedure may be helpful in deciding on the institution of reduced or tightened inspection. 4.4.2 Reduced Inspection - If none out of eight consecutive lots has been change over to reduced inspection rejected while on normal inspection, given in Table 3. 4.4.2.1 Normal inspection shall be resorted to if, while on reduced inspection, a lot is found not conforming and such lots are preceded by Relaxation of less than 10 acceptable lots while on reduced inspection. inspection has been achieved by reducing the sample size as recommended for normal inspection and retaining approximately the same acceptable quality levels ( as far as possible ) as given in Table 1. lots have 4.4.3 Tightened Inspection - If two of the five consecutive been found not conforming while on normal inspection change over to tightened inspection. Reinstate normal inspection when five successive lots are found acceptable under tightened inspection. 4.4.3.1 Tightening of inspection shall be achieved by retaining the same sample size as in the normal inspection, but reducing the acceptable quality level by way of reduction in the acceptance and rejection numbers wherever possible as given in Table 4.

10
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3 SCALE OF SAMPLING AND CRITERIA CHARACTERISTICS AND DIMENSIONS ( Clause 4.4.2 )

FOR CONFORMITY FOR VISUAL ( REDUCED INSPECTION )

LOT SIZE

~---~_____h--_-_-__-_ Sample Sample Size

VISUAL CHARACTERISTICS AQL = 2.5 Cumulative Sample Size (4) 1: 8 16 :36 18 :: 1;: 1:: 125 250 200 400 Accep tance Num. ber (5) f 0 1 0 1 0 3 : : t 5 12 7 18 Rejection Number (6) 22 ; : : 4 5 7" 7 9 1; 11 19

'

C_--_--_----c_A `Sample Sample Size

DIMENSIONS AQL = 2'5 ______ CumulaAcceptance tive NumSygle ber (9) z lo" 8 16 13 26 40 20 3" 32 64 1;: 80 160 125 250 1 4 : 8" 5 12 (10) 0 1 0 1 0 1 0 1

--3 Rejection Number

'

(1)
up to 51 3, : 101 9, 151 ,, 301 ,, 50 100 150 300 500

(2)
First Second First Second First Second First Second First Second First Second First Second First Second First Second

(3) ; 8" 13 13 20 20 z: z: 80 80 125 125 200 200

(7) First Second First Second First Second First Second First Second First Second First Second First Second First Second

(8) 3" 5" 8 a 13 13 z: 32 32 50 50 80 80 125 125

(11)
2 2 : ; 2 2 3 4 5" 5 7 7 kz

501 )) 1000 1 001 ,, 3 000 3 001 ), 10 000 10001 &above

TABLE

4 SCALE OF SAMPLING CHARACTERISTICS AND

AND CRITERIA FOR CONFORMITY FOR VISUAL DIMENSIONS ( TIGHTENED INSPECTION ) ( Clause 4.4.3.1 )

.
LOT SIZE VISUAL CHARACTERISTICS AQL = 1.5 ~_____-_.-_*_----__-_~ Sample Sample CumulaAccepSize tance tive NumSample ber Size ~-_--__-_--~---_--Sample Sample Size DIMENSIONS AQL = 1.5
---_--)

6
Acccptante Number (10) 0 1 0 1 0 1 1 0 0 3 : : : Rejection Number (11) 2' 2 2 2 2 2' 3 4 4 5 5 7 7 9 13"

2

Rejection Number

Cumulative Sample Size (9) 1: 1: ::

(1)
up to ;5 51 1, 101 ,, 50 100 150

(2)
First Second First Second First Second Second First First Second First Second First Second First Second Second First

(3) 8 13 13 ;o"

(4) 1: :6" :o"

(5) 0 1 0 1 0 1 3" : : 8" 1:

(6) : 2' 2'

(7) First Second First Second First Second Second First First Second First Second First Second First Second Second First

(8) 5 8 8 13 13 2'8 :; 50 50 :: 125 125 200

151 ), 301 ))

300 500

32 32 50 50 80 80 125 125 200 200 315 315

:: 1;: 80 160 125 350 200 400 630 315

4 3 5" 7" 7 9 1:

:: 2: 1:: 80 160 125 250 400 200

501 )) 1000 1001 ), 3 000

3 001 ,) 10 000

10 001 and above

18 7

::

12 5

